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Prior to the design of an adequate Qua~lity Con-..
trol Program Plan for sediment and. soil sam-
pling, there must be agreementpn the obje~ctives
of the sampling program. This document is a
compilation of United States and international
Standards~ criteria, and guidelines for assessing
acceptable levels of constituents in sediments
.and soils under specific conditions. TheSe crite-
ria can be used to establish data quality objec2
tives for individual studies, and to compare
against data obtained from Sediment and s6il
analyses.    -

Explanations of the individual criteria and their
use are provided at the beginning of each chapter:    -
Each criterion was developed for a different use.
Therefore, before using the criteria, it is important
to consider the applicability of the particular
criterion to the situation. It is recommended that
the agencies .which developed .the criteria be con-
tacted to confirm the appropriate use~

Chapters 1 through 4 provide descriptions of
sediment criteria and guidelines dev.eloped by
various agencies. Tables 1 t~. ough 4 list Califor-
nia and other state, federal,.and internlation.al
sediment criteria. Chapter 5 prgvides descrip’
tions of soil criteria and guidelines listed in Table
5. Chapters., 6 ~thro _u_.gh ~10 contain information on
proposed sediment and s6il crit~ria~ and site
specific methodologies for evaluating sediment
or soft contaminant concentrations. Chapter~ 11
discusses historical tribut~ltin sediment concen-
trations.

This document is one of Several Department of
Water Resources Quality Assurance/Quality
Control Piogram technical reports. Others
include:

Quality Assurance Guidelines for Analytical
Laboratories--Quality Assurance Technfcal
Document 1 (published in ~eptember 1992);
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Sampling Manual for Environmental
Measurement Projects--Quality Assurance
Technical Document 2 (pubLished in Apri!
1994:);

Compilation of Federal and State Drinking.
Water Standards and Criteria--Quality "
Assurance Technical Document 3 (pubLished
in ~uly 1993);

Compendium of Water Quality Investiga-
tions-Quality Assurance Technical Docu-
ment 4 (pubLished in November 1993);

Quality Assurance Program Plan--Quality
Assurance Technical Document 5 (due for
publication in summer 1995); and

~ GuideIinesforDeveloping.QualityAssurance
Project Plans--Quality Assurance Technical                                              . :.
Document 6 (published in May 1994).

Copies of this report or any of the other technical ~.~.
reports can be obtained from DWR’s Bulletins ~-=
and Reports~ Post Office Box 942836, Sacra-
mento, California 94236=0001; phone: (916) 653- .
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California Sediment

The Jollowin~ is a description o~ C~ti~o~ni~
sedimen~ criteria used in Table I s~artin~ on

~ page 4.                      ,

California l~egional Water Quality
Confrol Beard San Francisco Bay
Region--Disposal Option.Sediment -
Screening Criteria

Quality Control Board San FranciSCO Bay Region
published Interim Sediment Screening Criteria

~ and TestingRequirementsfor Wetland Creatio~
and Upland Beneficial Reuse, The documen~
provides sediment screening c,rit_eria, and testing
requirements for the beneficial reuse Of dredged
material such as wetlands creation and upland
disposal, The document is intended to facilitate
creation, enhancement, and restOratiOn of wet-
lands. The criteria apply to marine and estua-
fine conditions only and are not applicable for
assessment of poten~al f,reshwat_er impacts from
sediment reuse or disposal. The screening .crite-
ria are not applied without consideration of site-

~’! The sediment screening criteria were developed

~i using ER-L and ER-M values from Long et al.
~t (1990) and dredged material values typically
¯ ’ .found in the Bay Area. Th~ ER-L or ~e.nth per~
if.! -: centilevalue is the chemical concentration.below
i~.!’ which adverse biological effects m,ay be ex,-pected
7 i to occur 10 percent of the time~ The ER-M is the
.... ~. ~ chemical concentration below which adverse
~..; ~ biological effects may be expected 50 p,ercent of
?~ the time. II
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, (vcdiues in mg/kg, dry weighf)                           " ~

California Regional Water Quality Control Board
San Frendsco Bay Region

Disposal Option Sediment Screening C~.teria

Class I Wetiands Wetlands Creation
Creation Cover, Levee Restoration,
Noncover Lendfill Daily Cover

CONTAM]NANT

ORGANICS

Abate N~A.

Acenaphthene N~.

Acetaldehyde

Aldrin N.A. N.A. N.A.

Amiben

Anthracene N.A. N~. N.A.

Atrazine

Benzene N.A~ N.A. N.A.

Benzene(a)pyrene N~. N,~. N-~.

Benzo(a)anthrace~. e

Benzo(a)pyrene N.~. N.�. N~.

Benzo(g,h,i)perylene N.A.

Benzo(k)fluoranthene

[}-BHC . ; ¯ N.A.

~BHC (See lAndane)

BTomophos N~.. N.A. N~.

Chlordane . N.A. N~. N.A.

4
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Class I Wetlands Wetlands Creation
Creation Cover, Levee Restoration,
Noncover Landfill Daily Cover

CONTAMINANT ’ "

Cresols N.A. N.A. N.A.

Cun~elae N.A. N.A.

Cyanophos (Cyanox) N~,. N.A. N~,.

Cydoate N.A. N.A.

2,4-D N.A. N~. N.A.

2,4-D ammonium salt N.~ N.A. N-~.

Dacthal N.~. N.A. N.~.

Dalapon sodium N.A. N_~. N.~.

p,p’-DDD N_A. N.A. N.A.

p,p’-DDE N-~. N.A.’ N.~.

p,p;-DDT >2.0 0.1-0.003 <0.003

¯ Desmelryn N.A. N.A. N~A.

~ Diazinon (Bausdin) N~. N~. N-~.

Dibenzo(a,h)anhhracene N.~. N.A. N~.

Dicamba N.A. N.A. N.A.

2,4-Dichlorol~henol N~.. N.A. N~A.

2,4-Dichlorophenoxy acetic acid N~. N~.. N~A.

Dichlorvos N~A. N~A.

L¯ "~ Dicofol (Kelthane) ¯ ;¯ N-~. N~.

Dieldrin" N.A. N.A. N~A.

Dihydrohep[achlor N~A. N-~. N.A.

Dimehhoa~e N~%. N~A. N~A.

Dinobu~on N~A. N~.

Dioxin N~. N~A. ’ N.~.

Diuron                             N.A.          N.A.                  N~-.
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(values in mg!kg, dry weight)

California Regional Water Quality Control Board
San Francisco Bay Region

Disposal option Sediment Screening Criteria

Class I We[lands ~e~tands ~rea~on
Creation Cover, Levee Restoration,
Noncover Landfill Daily Cover

CONTAMINANT

Metathione N.A. N.A. N.A.

Methaphos

Methylethylketone ~ __ N~A. N.A. N.A.

Methoxychlor N.A. N.A.

¯ Mirex N.A. N.A. N.A.

Monolinuron N.A. N.A.’ N.A.

Monuron N~. N~. N~A.

Naphthalene N.A. N.A. N.A.

Nitrofor N~A. N.A. N.A.

PAH’s(total)" N.A. 35-4 <4

PAH’s (high molecular wt.)

PAH’s (low molecular wt.) N.A. N.A. N.A.

PCB (tolal) >100 0.4-0.05 <0.05

Pen~achlorophenol

i l~,enathrene N,A. N,~. N~-.

Phosalo~e N.A. N.A. N.~.

~ Phosphorous Pentoxide N.A. N.A. N,.A.

I Pidoram N.A. N.A. N.A.

Pirimicarb

Pirimiphos-methyl
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1--Caii o ni  Sedimgn  Crffgria
(values in-mg/kg, dry weight)                            ...

Cahfomia Regional Water Quality Control Board
San Francisco Bay Region      __      _

Disposal Option Sediment Screening Criteria

Class I Wetlands Wetlands Creation .
Creation Cover, Levee Restoration,
Noncover Landfill .Daily Cover

CONTAMINANT

Beryllium N-~. N.~.

Cadmium >200 9-5 <5

Chromium Total >1,000 300-220 <220

Chromium IF[ N_~. N-~. N~.

Chromium VI N~. N~.

Cobalt N_~. N~. N~.

Copper >5,000 390-90 <90

Fluoride salt N~. N.A. N~..

Lead >2,000 110-50 <50

Manganese N~ N~A.

Mercury >40 1.3-0.35 <0.35

Molybdenum N-~. N~A. N~A.

Nickel >4,000 200-140 <140

Nitrates N.A. N-~. N.A.

Selenium >200 1.4-0.7 <0.7

Silver. >1,000 22-1.0 <1.0

Vanadium N~A. N~A. N~,.

Zinc >10,000 270-160 <160

Legen6:

Not Available

9
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Other State Sedim÷nt
Criteria         .,,.
The following is a description of state (excluding
California) ~e.diment criteria used in Table 2
starting on page 14.

Florida Deparlment of Environmental
Protection--Prel!minary Sediment
Assessment Guidelines         ’ ~
The preliminary Sediment Quality Assessment
Guidelines (SQAGs) are taken f.r.om a publica-
tion prepared for the Florida Depar~n.ent of

~ ~ Environmental Regulation entitled Development
- of an Approach to the Assessment of Sediment

Quality in Florida Coastal Waters. The SQAGs .    .
were developed to evaluate the potential for
biological effects associated with sediment-
sorbed contaminarits and to provide assistance
in managing coastal’resourcesl ~They are in~-
tended to assist in sediment quality assessment

iii ’
applications, such as identifyingpriority

.. nonpoint source management actions, designing
wetlands restoration projects, and monitoring
.trends in environmental contamination. The
SQAGs are not intended to be used as sediment

"~i : regulatory assessmen~ protocols suchas ~h0se
!~. implemented under the federal Marine Protec-

ii.

tion, Research, and Sanctuaries Act.. ,

~,~ The effects-based SQAGs were derived using a
- :~ modified versionof the Nati6nal Oceanic and
i~ " Atmospheri~ Association National Status and

~"i Trends Program-Approach. The SQAGs apply
,-.~ I to marine and estuarine conditions only. The

numerical SQAGs define three ranges of concen-
~ ~ trations for the contaminants: a no effects range,
!. a possible effectsrange, and a probableeffects

! range. Two values are used to define these
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ranges[ a no observed effect !evel (NOEL) andaauthorized.discharge. These chemical concentra-~

¯ prob~bleupper iiimit 0f effectSthe.leveln° effectsrange<PEL)" NOEL defineSand thelower ~he
tions ho       r resp°~d tq.a min0r, adve.r~ ~ffec[s

limit of the possible effects.range.. PEL defines Puget Soun~ Marine Ssdiment cleanupI ~

the ¯upper limit, of the Possible effects range and Sc.reening Levels andMinimum Cleanup ¯ ¯
the lower limit of theprobable effects rai~ge.’ ’ Levels’Chemical Criteria: These criteria.estab’

" - ¯ " "     - " " " ¯ ~ .... lish minor adverse effects aS the lev~i used to"
’For a ¯copy of the guidelines, ~ontact Thomas L. identify con~igU, ous sediment sampling
Seal, Florida Depari-ment of Environmenta! " of low concern .and stations ofp0tentiai �oqcernl
Protection,’3~90~0 C~ommonwealth B0ulevard, They are identical to the above criterial Configuz
Mail Stop #46, Tallahassee, Florida. 32399-3000; ous stations whose average contaminant concen-

’ phone: (904) 488~0784. trations exceed the screening levels a.r~ c.0ns~id-.
¯. .. ered stations of potential concern. Stations

W~shi~0~1 ~~3~I}’ o,~ .. ,. whoseconcentrations are at or below ihe screen-.

E¢o.~ogy~Se@irnen~, M~n~ge~enf    ’ ing levei~.aie defined as stations Of 10W concern.

Stc~ck~[~$. ’ "~ .... .... ... ~ "- The criteria aiso represent the maximum a11owed~

TheWashinglon Sate Sediment Management ¯ -chemical Concentration permissible at a cleanup

Standards are found in Chapter IY3-20! of ~.he . Site~ to be.achieVed b)# year i0 after completion.

Washington Adm.inistrative Code.. The. purpose-of an active cleanup action.- . ’ -

of the. Standards is to reduce ahd hltimately: .... ’
eliminate adverse effec.ts on bio,i0gical~esources.The Department Of Ecoiogy is hurrentlyI ~n the

and .significant.health.threats to humans Dom~proqe~s.0f deVeloping chemicfil criteria~ for

surface sediment co~it~minationl Thef611owingofreshwater sediment and cfiter’ia for [heprofec~

standards are for the protection of aqua:tJc biotal ’tion of human health. :" ¯

and apply to Puget Sound marine.sed’wnent only: " ~-
-.-. ,... ~.. For a copy of the Standards, contact Brenden

MarineSediment Quality Standards~-Chemi-McFarla~d~ Washingtor~ Department of E~01ogy,

cal Criteria: These sediment quality st. d rds Post Office Box 47600, olympia, Washing_ton

.~qo:~.@.SP~o~dito~.,s:....~..i.Lm. 9~a~l~i:tY,that.~ilLres~t._,.98504-7600;.phonei (206):407-60~0~ ~:~. ¯ .",
in noad{ie~~fe~s,’incl4ding n0"~cut~-~of: . ~ " ’ ¯ ’ " ’~ " ’ " ~ " ¯.     .~, : ~ :~ ’: ’~:     "
chronic adverse effects on, bio!o$4"cal resources. ,.
The criteria are. Used to initially design_ate a "
sample as passing or failing the sediment quality ~. ¯

standards~ Additional tests may be used to_ ~ . , ¯ ¯.
�.on!f!r.mthe designation Of a sediment. .. . ’

Puget Sound Marine Sediment ImpaCtZone
Maximum Chemical Criteria: These criteria are -
the maximum chemical concentration levels, that
may be allowed within an authorized .sediment .
impact zone due to a permitted or otherwise ;

12                                                      "
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2:--O her $ ate Sediment Criferia ....

Florida Dept. of Environmental Washington Department of
¯ Protection ~ Ecology

Sediment Quality Guidelines Sediment Management
Marine & Estuarine Sediment~ Standards for Marine Sediment

(~g/k~, dry weight)a (mg~ -g~)b

NOEL PEL Quality Standards Impact Zones Maximum and
. Cleaning Screening Levels

CONTAMINANT

ORGANICS ~ ¯

Abate N~. ’ N~. N~. N.A.

Acenaphthene ,, 22 "" ¯ 450 16 57

Acenaphthylene I~. N~. 6~ ¯ ~ 66

Amiben N.A. N,A, N,A. N,A.

Anthracene 85 " ¯ 740
~

220 1200

Benzo(~)~nthracene 160’ 1~300 110 ’ 270

Benzo(a)py~ene, 230 1,700 99 210

Benzo(g,h;i)l~erylene , . N~A. N~. ’ 31 78

Benzo(k)fluoranthene N,A. N,A, N,A. " N.A.

.Benzofluoranthenes(total)e N,A. N,A. 230 450

Benzoic add N.A. N.A. "650d 650~

Benzyl alcohol N.A. N~A. 5~d 73d ’

~BHC {See IA~dane) NA. NA. NA.

Bis(2-efl~tlyhexyl)ph~alate N.A~ N.~ 47 78
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1,2-Dichl0robenzene                N~,.           N~,.              23                         2.3
!

1,4-Dichlorobenzene N.A. ,N.A. ~.1 9

2,4-Dich!orophenol N_~. N_~. N~,~
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¯ Florida Dei~t. of Environmental ’ .. Washington D~partment of
PrO~ecdon Ecology

Sediment Quality Guidelines , Sediment Management
Marine & Estuarine Sediments Standards for Marine Sediment

. (pg/k. g, dry weight)" (mg/kg~)b

NOEL PEL Quality Standards 1 ’Impact Zones Maximum:and

GIyphosate N~. N.A. N.A.. N.A.

HCB (Hexachlofobenzene) N~-A- N~. 0,38

N.A.~ N.A. N.A. N.A.Heptachl0r

Heptachlor epoxide ~ N~. N.A. N-~.

Herban N.A. .N.A. N~.. N.A.

Heterophos N-~. N.A. N~. N.~.

H~xachlorobutadiene N-~. N~. 3.9

Indeno(1,2,.3-cd)pyrene N.A. . N.A.. - 34 88

Kepone N~. N,A. N~.

Lead compotmds, organic , NA. NA. N.A.

Lenacil . " " . . N.A. . N.A; N.A. N~.A.

Li~dahe N.A. -- N.A. " N-~. N.A. "

Linuron N.A. N_A. N.A. N.A.

Malathion (Carbophos) N.A. N.A~ N.A. N~..

Metathlone N.A. NA. N.A. . N.A.

Methaph6s N~A. N-~., " N.A.

Methyle~hylketone NI. NI. N~,. -

2̄-Methzlnaph~alene ’- N_A. Nm,. " 38 ~- 64

2-Methylphenol N,~. N.A. 63d

4-Methy!phenol -N~. N.A. 670~ 670~.

Methoxychlor N-A. N,~. N.A. N.~.

Monolinuron N~. N~. N~. N~.

Monuron N~A. N_~. N~. N~A.
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Sediment

F̄lorida Dept. of Environmental Washington Department. of
Protection ~_._ Ecology

Sediment Quality Guidelines ’Sediment Management
Marine & Estuarine Sediments Standards for Marine sediment

(lag/kg, dry weight)a (mg/kg~)b

NOEL PEL I. Quality Standards Impact Zones Maxi~num
Cleaning Scr6ening

COI~’rAIVIINANT

Naphthalene 130 1,100 99 170

N-nitrosodiphenylamine N.~. . :. N.a. 11 11

PAH;s(total) 2,900 28,000 N.A.

PAH’s (high molectdar wt.) N.a. N-~. 960.

PAH’s (low molecular wt.) 250 2,400 370 780

PCB (total) 24 260 12 65

Pebulate N.A. N.A. . N.A. N.A.

Pentachlorophenol N.A. N.A. ~ 360a 690a

Phenathrene ~ 140 1,200 100 480

Phenazon N.A. N.A. N.A. N.A.

Phenol N.a. N.A. 4.20a 1200~..
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Federal Sediment ,.
Criteria.
The f~llowing is a description of the fec~eral ’

¯ :.: sediment guidelines found in Table 3 starting~on.
~ page29.

U,S. Environmental Protection Agency,
..Region V~-Guideline$ for. Classifying.

:}:: Sediments of Great Lakes Harbors
i!::. The guidelines for the evaluation of Great’ Lakes
:.I~: harbor sediments, were de;c61oped a.s interim
~". guidelines to aid in decisions regarding disposal..

i.i 0fdredged material Sediments are classified as
n0npolluted,, moderately polluted, Or heavily
polluted. The o.verall classification of the sample
is based on tl~e most predominant classification
of the individual parameters, with the.exception

¯ .;. ’ of merc .ury and po!ychlorinated biphenyls.
Because of the-know .n bioaccumulafion of mer-

[ cu.ry and PCBs, if the gu.ideline Values for either
are.exceeded,-the sediments are classified as

!" . ’ -. polluted and unacceptable for ~pen lake disr
posal, regardless of the concentrations of other

, parameters. The guidelines .app.ly to sediments
, in the Great Lakes harbors only.

i. 12. : " ~ " - U.S. Environmenf~l Protection Agenby."
Sediment Quality Criteria.1:

The Sediment Quality Criteria are taken from the

1
U.S. EPA’s Proposed Sediment Quality Criteria

¯ .. for the Protection of Benthi~ Organisms. SQC
I are propos.ed to. provide prqtec±ion to benthic
,I
i organisms from chemicals associated with sedi~,
’, ments. They are EPA’s best recommendation, ofi the concentrations of a substance in Sediment
’ " that will not unacceptably affect benthic organ-
: isms. The criteria were established for both
’ freshwater and marine sediments and are based
~ On the biologically available concentration of:tl~e
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~ substance in sediments] These crifefia do not
.. protect against additive~ synergistiC, antagonis-

tic; or bioaccumulative effects of Contaminants
aquatic life or human health.                  ’

’ SQC were de e ed nonionic rganie
chemicals using an equilibrium partiti.o.ning
method. The SQC a~e expressed as micrograms
per gram of ~Jrganic ca~rbon (gg/goc).¯ ’ SQC"a~e~ .
intended t9 apply :tosediments p~rmanently.
inundate~ With. water.,, intertidal s.ediments,.and

. sediments inundated perio~tically for.durations
Sufficient toPermif development.of b~nthic
assemblages:

¯ Until final SQC are developed) these criteria
Should only be used to support site specific
ass~ssmefitsfor sediments that are consistent
with.assumptions ....... on WhiCh these SQC aredevel-

.
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Tab{e 3mFederal Sediment. Criteria

U.S. Environmental Protection Agency, Region V U.S. Environmental Protection

.                                                                                 Agency

Cuidelines for Classifying Sedimen~ of Great Lakes Sediment Quality Criteria
Harbors (lag/kg, dry we~ighO ,(gg/g~)a

Nonpol]uted Mod. Polluted Heavily Polluted Freshwater Marine

ORGANICS

Abate - N.A. N.A. N.A. N.A. N.A.

Acenaphthene N.A.. N.A. N.A. 130 230 ~ -

Acetaldehyde N.A. N.A. ,N.A. N.A.

A[razine N&.. N~. N~.. N&. N~.

Benzene, N.A. N_A, N~.. N.A. "

Benzene(a)pyrene¯ .
N.A. N.A. N.A. N.A.

Benzo(a)anthracene N.A. NA. NA. NA. NA.

Benzo(a)pwene N.A. N~,. N.A. N.A.

Benz°(g,h,i)perylene . N.A. N~. N.A. N.A. N~i.

Benzo(k)fluoranthene NA. N,A. N.A. N,A. NAI ,

B~nzofluormithenes(total)b N.A. N&. N.A. N.A.

Benzoic acid , N&. N-~. N.A. N~. N~.

Benzvl alcohol N.A. NA. N.A. N.A. N.A.

~-BHC ’ N.A. N.A. N.A. N~.. N.~.

y-BHC (See Lindane) N.A. N.A. . N.A. N.A. ’ ’ N.A. ,

Bis(2-eth Ivhex-v] ~nh thai ate N.A. N~. N.A. N~. N.A. ’

Bromophos N.A. N.A. N.A. N.A. N.A.

Butyl benzyl phthalate N~. N.A. N~,. N~. N~.

BuV]la~e , N.A. N,A. N.A. N.A. N.A.

23
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: Nonpolluted Mod. poilu ~t~l Heavily Polluted Freshwater Marine

.,~ Phenathrene N~. ¯ . ~ N~. N.~. !80 240

} Phenazon N.A. ’ N.A. N~A. N.A. ; N.A..

] Ph6nol NA. N~. N.A. N~A. N.A.

Phdnt~oate N.A. N_A. N.A. N.A. N.A.

Phosalone N~A. N.A. ¯ N.A. N.A. N.A.

Phosphorous P(mtoxide N~. NA. NA. NA. NA..

Pli thalophos N.A. N.A. N~A.. ¯ N~A. N.A.

" ~" Pidoram N.A. . N.a.. N.A. N.A. N.A.

[~’ Polychloropinewe N~.. N~. N~. N.A. N.A.

L

iI

Prometin " N~A. N~A. N.A. N.A. N.A~

Propan!d N~. N.A. N.~ N.A. N.~.

t
Pyrene ..

i Simazine N.A. N.A.. :N.A. N.A. N.A.

Tetrachlorvinphos (Gardona). N~.. N.A. N-A. N~a~. N~A.’

Trichloroethylene N.A. N.A. N.A. N_A,. N.A.

T̄oluene N.~. N.A. N.A. N~. N.A.
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Toxaphene N-~. N.A. N~. Nak. N-A.

Trichloffon (Chlorophos) N-~. N~,’ N~. . N,A. N~

1,2,4-Trichlorobenzene N.~. N.A, N.A. N.A. ~N.A. , -;

TrLfluralin (Treflan) N-~. N~. ¯ N.A. N~A. N.a~ -

2,4,5~Trlehlor ophen oxy-            NA.          ¯ N.A.             N.~             N.A.           N~. ~
propionie acid    ~                                                                                                                   .~:-.~

Yalma N~ " N.A. N.A. N.A. N.A.,

Zineb N,A. N,A, N.A. N.A. N,A.,

i NORGANICS . N.A. N~A. N~. N~A. N-A. ’

Ammonia <:75 75-200 >200 N.A.

Antimony " N.A. N.A. N.A. N.A. N.A. ¯

Arsenic <B : ~-8 >8 N~.. N~. , ¯ "

Asbest~s .... N~. N~. N.A~ N-A. N~.

Barium <2~ 20-~0 >60 . N-~.., N.~. ¯

C~ckOiU~ . N.A. , N,A, >6 N.A. N.~.

- Chromium Total <~5 2~-7~ >75 , N.A. . N.A. :-
¯
Chromium III N.A. N~. N.A. N.A. N.A.

. . Chrbmium VI N.A.

¯ . Cobalt . N.A., , N~. N.A.. . N.A. N-~.

COD <40,000 40,00@80,~0

COpper . <:25 25-,50 >50 N.A. N.A.

Cyanide <0.10 0.10-0.25 ~>0.25 N~A.. N.A.

Fluorid~ salt N.A.. N~,, N~A. N.A. N.A.

Iron <17,000 17,000-25,000 >25,000 N.A. N.A. ’ ’

L~d <~ 40-60

Manganese
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.- . U.S. ~o~en~ ~t~on A~, Re,on V U.S. ~o~ ~o~on.

~
G~d~ for ~g ~ 9f Grit L~ ~ent ~ ~te~

H~rs (~ ~ w~t) ’ (~)~

Ni~el ~0 2~ >50 N~

’ Ni~at~ N&. N&. N&. NX

’ . Ni~og~, Tot~ Kjel~. <1,~ 1,~2,~. " >2,~ NA.

~ SaV~ NA. NA. NA. NA. NA.

vo~Ne ~ <5% " ~ >8% N~ N~.

: a ~r~grams p~r gram o~g~i� carbon (gg!g~) "

: b ~e total be~ofluor~enes criterion represents the sum of ~e concen~ations of ~e "B," q," ~d
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lnternationalSedimen-t:.
Criteria"
The following is.a.description of:the interna:- ’ ’

- -.- . tionhl guidelines fo.und in Fable ~ s~aft’.m~ .o~
¯ . ~ , ~    page39." " " ..            _~..

..... --S dim -: ....’ :. " Long and Others e ent.,Quolity - ..
’ ..!.’ ’ ¯, iGuidelin ,- ",

Long; et.al, have developed sediment quajity ¯. "
* " . , guidelines f0r9 trace metals~t0tal polychlori-,

, nated biph.enyls (PCBs), 2 pestidides, !3 po.ly- .
nuclear aromatic hydfocar56ns (PAHs), a~d

. -’ Classes0fPAHSL. These values arepublishedin
" Incidence of AdverseBio!ogicat Effects Within

- Ranges ,of Chemical Concentrations in Ma~ine
.. ’

and Estuarine Sediments. These guidelines- ~were.

develop, ed using an updated and refined version
~ ¯ of a sediment chemistry/biol0gicai effects data-

. ~ base c.ompiled by.Long ahd,Morgan (1990). " , "

=:. For development of the new ~uidelines; the. ..
. . database used by Long .a_nd;Mo~gan. (1990).was.

. .. ’ refined by excluding d.ata+from freshwater. +s.tud+
ies and including data fromadditional sites,
biological test e~dp0ints; and contaminanfs.

- ., " ...,-.- .’,..’... ~:;. ’,. :.: :~ ".Numei~.0Us:repbrf~.~r~ir6View~d ~d screened; ~ ] ~:~.:
"~ a tdtal of 89 reports were included in the dat~i- -

" ’ base. The studies included .were conducted..
¯ throughout North America, including Ca~fomia?

. Washington, and British Columbia. ~ . .

. The approagh to developing theguid~ .1Rtes"
involved three steps: (1) assemble, e.valu.~te, and.
collate all available informati6n in which mea-
sures of adverse biological effects and chemical.
concentrations in sediments Were reported; (2)
identify the rangesin chemica! concentrations
that were rarei3;, occasi0na!ly, or frequently "
associated with-effects;and (3) determine the.
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incidence of biological, effec[s within each ...... of the     protect tho~e organisms tha~t are directly
ranges in concentrations for each chemical as an.impacted by c0ntam~nated ~edi~nent, .namely
estimate’0f guideline accuracy.    .: " benthicst~ecies. They. are £ntendedto provide

guidance during.deciSion-makirig inrelation
Two values were¯ developed foreach chemical or ’ sediment issues, ranging from pr,eventi0n to
chemical group. The 10W6d tenth pe~ce~tile.0f ’ remedial¯action,
the effects data for each chemical was identified
and ~eferred to as the effects r-angeT10W (ERL).                                         ..
The median, or fiftieth percentile, Of the effects¯
d̄ata was identified and referred to as the ~ffects
range-median (ERM). The concentrations beiow ...
the ERL value represent a minimal-effects, range, ..
a range intended to estimate conditions in which
effects wou!d~be rare~y observed: COnc~ntra- .. -~ ,~ . .
ti0ns equal to :and. above the ERL. but. bMow .the.. .
ERM:represent a possible~effects range ,within

~ which effects would 6ccasionally occur~ Finally,
¯ the concentrati0ns e.qui~a!e;nt to¯and above,the ::

ERM value-represent a probable-effect~ range .....
....wifffin which effectswould freq(iently occur..

This ~m~thod is currently.being used.as a basis.. ¯ .
deve!opingnationalsed ent qualityguiae- ’ ’    "

lines f0rCanada and infofma!.sedimen~ quality

¯For more information, Contact Edward Long at,.i, -.

.. the C6~is~al Monitoring and Bj0effects Assess-. ’
_. merit Disc: ~sio~n, National Oceanic .and ~tmoL ...... .......

Point Way Northe~st~ Seattle, Was.hi~..gton      .

¯ Ontario, Canada’s Ministry of ~he
Environment.-Ontario Provincial

The ,Provincial Se    nt Quality Guidelines
were taken from Guidelines for the Protection
andManagement of Aquatic Sediment Quality
i~ ¯Ontario. The guidelines were developed for

biologically based guidelines have been derived
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; Long e~ al. Ontario Canada’s Ministry of the

. Environm4nt

¯ Sediment Quality Guidelines Ontario P, rovineial S4diment Quality.
(ppb, dry weight)a. Guidelines (ppm dry weight).

~, ERL ERM No Effect Lowest Severe Effect
Levelb Effect Levelc Leveld

DJ.tnethoate ": N.A. " N=A. N.A. N.A. , N.A.

Dinobuton N.A. N.A. - N.A. N.A. N.A.

Endrin -.- N.~.. N~. 0.0005 0.003 . 130

EPTC (Eptam) N~.. N~. N~.. N,~. N~,, -

Etaphos" N.A. N.A; N.A. N~. N.A.

Eth },lenedibrqmide .... N.A. ~ 1,LA. N-~. N.A.

Fenuron N.A. N.A; N.A. N.A. N.A.

Fluo~anthene ,.. 600 5,100 N.A. 0.750 1,020

Fluorene ~ 19 540 N.A. 0.190 160

’Folpet ¯ N.A. N.A. N.A. ’ N.A. N.A.

Formaldehyde N~. N~. ~ N.A. N.A. N.A.

Giyphosate. ’-,. ~ .

HCB (Hexachlorobenzene) ~ N.A.N.A. 0.01o 0.02 24

Heptachlor N.A. N.A. 0.0003 N.A. N.A. .o

Heptadalor Epoxide " N.~. N.~. N.~. ’ 0.00S

Hterophos N.AL ’ N.A. N.A. N.A. N.A.

Hexachlorobutadiene N.A. N.A. N.A. N.A. N~A.

Hexachlorocydohexane : N,A. N.A. N~A. N.A.. N.A.

Indeno(1,2,3~d)pyrene ’ N.A. ~ N~A. N.A. 0.200 320

Kepone . ¯ N:A. N~A. N.A. N.A. N.A.

Lead compounds, organic N.A. N-~- N.A. N.A. N.A.
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. Table 4-- nternational, SedimentCriteria

L~0ng et al. Ontario Canada’s Ministry of the
Environment

Sediment Quality Guidelines Ontario Provincial Sediment Quality
(pp~b, dry weight)a GuideLines (ppm dry weight)..

. ERL. ERM No Effect Lowest Severe Effect
Levelb Effect Levelc Level

CONTAMINANT           " -                                             ¯

Lindane ~ N~A. N-~. 0.0002 0.003e 1

Linuron N~A. N~A. N~. N~. N~.

Malafiflon (Carbophos) " N.A. N.A. N.A. N.A. N.A.

Mefathione N.A. N.A. N.A. N~. N.A:

Methaph.os N.A~ N.A. N.A. N.A.

2-Methyl naphthalene " " 70 . 670 N-~ ’ N~A: N~

Monolinuron N~A. N.A. N~A.’ N.A.

Naphthalene 160 2,100 N~. N~.

PAH’s (high molecular wt.) 1,700 9,600 N-~., N~.

PAH’s (low:molecu!ar wt.) 552 3,160 " N.A. N:A. N.A.

PCB (total) 22.7 180 0.01 0.07 530 ¯

PCB i016e ¯ N,~. N-~. . N.A. 0.007 53

Pebulate N.A. N.A. N~. N.A. N~A.

Pentachlorophenol N.A. N.A. N~. N-~. N~A. -~

Permethrin ’ N~A. N~A. N.A. N~. N.A.
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Tob)e  --)n ernat ona  Sediment Criteria.

¯ - Long et al. Ontario Canada’s Ministry of.the
Enviromnent

Sediment Quality Guidelines Ontario Provincial Sediment, Quality
(ppb, dry weight)" Guide/ines (ppm dry wei~hO

ERL. ERM No F_~ec[. Lowest     Severe F~fecf
Levelb ° Effe~ Levele Levela

Phenathrene -. 240 1,500 N.A. 0.560 950.

Phenazon

Phosphorous Pe~tto~ide N~. NL~. N-~. N-~.

Pidoram

¯ Pixlm~carb N.A, N.A. N.A. N~. N.A.

Pil4_miphos-m~thyl N.A.. .~ N.A. N.A. N.A. .N.A.

Polychl0r0pinewe N~. N.A. N.A. N.A. N.A.

Polytriazin N.A. ’N~x.. N.A... N.A. N.A.

Prometrin . N,A. ’ N.A. N.A. N.A. N.A. " .

Propanid N,A. . N.A. ’ N.A. . N.A. " N.A.

Pyrene " .~ . 66S 2,600 N.A. 0.490 850

Solan N.A. N.A. N.A. N.A. N.A.

2,9,78 TCDD . N,A. N.A. N.A. N.A. - N~.

_ 2,3~7,8" TCDF N.A. NJ,. N.A. N.A.

Tetrachlorvinphos (Gardona) " N,A. ~ N.A. N.A. N.A.

Trichloroe~yl~ne.i - " N.A. . N,A. N.A. N.A. N..A.

Toluene~ N,A. N,A. N.A. N,A. N.A. ’

Toxaphene N=4. N-4. N~. N=A.. N.A. ~
~ Trichlorfon .(Chlorophos) N,A’. "Na. Na. Na. N~. ~

f . ’ 37 " :
~ .
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Table 4-qnternational Sediment Criteria

~ " Long et aL Ontario Canada’s Mi~try of the
Environment.

Sediment Quality. Guidelines Ontario Provincial Sediment Quality
(ppb, dry weight)a Guidelines (ppm dry w~ight)

ERL ERM No Effect Lowest Severe Effect
.. Levelb Effect Levelc Leveld

Co~rrAM~ANT

2,4,~-Trichl0r ophen oxy_ - N.A. N~. N,A. N.A. N.A.
propionic add

Yalan N.A. N.A, N.A. N.A. ¯ N.A.

INORGANICS N.A. N~A. N.A. N.A. N.A.

Antimony _ ’ N.A. N.A. N.A.. N.A. N.A.- "

Arsenic 83. 70 N.A. 6 33

Asbestos N.A. N.A. N~A. N.A.

Barium N.A. N.A.. N.A. N.A. N.A. ’

Copper 34 270 N.~. 16 ¯ " 110

Fluorene ¯ N~_. N~.. N~. N.ad.

Iron , , N.A. N.A. " N.A. 21,200 43,766

Lead o - : 46.7 , . .218 N.A., 3~ 250

Manganese N.A. N,A. N,A. 460 1,1001

Mercury 0.15. 0.71 " N.A. 0.2 2.0

Molybdanum , N.g. N,A. N.A. N.A. N.A.

Nickel ’20.9 51.6 N.A. 16 75

Nitrates N.A. N.A. N,A. N.A. N.A.

Selenium N,A, . N.A. N.A. N.A. N.A.
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T(abi  4--In erna iona  Sediment Criteria

" ~ Long et al. On~io Canada’s Ministry o~ ~e
’ ~ Environment

s~t~ment ~]~i_ "ty ~uia~i,~es O~t~o Prove. da~ S~imeat Qumity
:~ . . (ppb, dry weight)al ¯ Guidelines (ppm dry weight)

ERL ERM No Effect Lowest - Severe Effect.
" ’ : .~ Levelb Effect Le~’ele Le~ce].4.

Sihier " 1.0 3.7 N.A. ¯ N.A. N.A.

Vanadium, ’ N.A.’ N.A. ’ N.A.. N.A. N~A.

Zinc’ 150. 410 - N.A.. 120 820

Legend:

.a Units for inorganics are mg!kg (ppm) d~y weight. . ’:

b A No Effect Level (NEL gg/g)~it which no toxic effects have been observed in aquatic organisms.
This is the leveI at which all biological r.esource~ will be protected. This-level meets other water
quarry and use guidelines. Values represent Ontario, Cani~da~s Sediment Quali~ Guidelines~ .

c A Lowest Effect Level.(EEL ~g/g) indicatinga level Of sediment contamination at which the     "
maiiorityof benthic organisms are unaffected. Values represent ontario; Canadafs Provincial
Sediment Quaiity Guidelines.    ’                  ,~          -      .

d .A Severe Effect Level (SEL gg/go~) indic.atingthe level at which p.ronounced disturb .ance Of the
Sediment dwelling co ..mmunity.can be expected. Values represent Ontario; Cahgda’s Provincia)

e Tentative guidelines.    .                                                " ’            "

N.A. Not Available         ¯          -                                _       ’ ’ "
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The followiDg is a description of the sqfl guide~
lines found in Table5 startingOn page ~I$. The
previous chapters discussed the sediment ¢~ite-

California Department of.To×ic.
Subsiances and .Control-2Characleristics
of,Hazardous Waste... ,,

. . " .Tota!.Threshold Limit Concentrations: The -
~. Total Threshold Limi~ Concentrations (T .TLCs)

are standards listed in the Califo~(ia Code of
Regulations (CCR), T~le 22, Chapter. ~l_"Identifi2

canon., and Listing Of. Hazard _o.us Waste.",. The
standards are for use in classifying a waste as
hazardous. The:TTL.~s~ .areenforceab]ei any
waste exceeding a~ TTLC is �lassifidd as a hazard-
o,us orextremely hazardgus waste in the State of

Soluble Threshold Limit Concentrations: As
with the TTL.Cs, the Soluble...l~. 6shold ,Limit...
Concentrations (STLCs) are listed in the CCR~.
Title 22, C. hapter 11; land are ~oruse inclassify2.
ing a waste as hazardous. However, STLC is forl,
the concentration 02 the constituent in.the waste.
extract, as deter.mined .u,s.in. g..the Waste Extrac- --

22, Chapter 11, Appendix II. This testmeasures
the amount of extractable SubstanCe in a waste or
other material..Any waste extract with concen- .

.. - tkdti0ns exceedingthe STLC is classified asa
¯ hazardous Waste ~ the State-of California.

~. New Jersey Department o~ Environmental,

!.
Prolection--Guidelines.for Drinking Water.

" . The guidelin6s are from the New Jer.seyDepart-
., ¯ merit of Environmental. Pf0tection’s Summary.of

. -. Approaches to Soil Clean~up Levels. They a~re
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nonenforceable guidelines designed .tO identify
potential contamination, pmb!ems. The guide-.
lines were derived byconsidering backgrqtmd
cormenfrations .and .s~lecting a multiple of the
backgro .u~..d ~.oncentr-a.tions:thou.ght to ensure. .~
~hat concentrations in groundwater Wouldnot

’ violate drinking water Standards. "

, Ontario, Can da’s. his of the
_,Environment ,-2.Criteria fOr ~rotecti0n 0f

~e~e criteria, are tak~f~om an Unp~b~i~.hed - ~ .
. report In.v~n.tor~of Cleanup .Criteria andMeth-
"ods to Select Criteria. They ate in~ndedto "
:protect human health during.the dismantling
industrial Sites.. The criteria.~ere set to ensure ’.
that human intake throaghmhalation of dUSt...,:
and other exposures would, not exce~e~ dgily ’ .
intake levels...The criteria were based onan

~ expo.sure~mode.! for human health: . _      . - ,

.... and Technolo@y--A!;owabi÷.SOit " ’ .-
¢oncen~rati~ons in !he i:orme(SovieJ UniOn

¯ The allowable soil concentrations are takenfrom
Maximum Allowable Concentrations and Tenta’
rive Safe Exposure Levels of Harmful Substances
~n .the, Effvirqnm.ental Media. The concentrations

from contamination by harmftfl sub~a-nce.s-in =~-
¯ the soil, as Well as to protect the soil’s composi- ~.,
.tionoand biological properti.es. ~
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~(value~-in mg!kg unless ot~e~ise noted),                                   6

Tbxic Substances Contrbla ’ " :Environmental Minisiv! of the Technoldgy
-. ,~ ’ Protection : ’ . Environment

¯ . TrLCs : -, STL~s . Giidelines for. Criteria for Protection~ Allowable Soil ,Concentrations in li~e Former
.r ".’ " . !wet"_ (mg/L) =:- ,.Drinking Water. ’ ~o~ Human Health

~. ’ ~eight) .Pro~ection .- .
ta~tmumAUoWai~T~ Zen~wAnowab~

¯ , - . Concentrations Concentrations











mg/kg in soil.~s h hazardous waste:�lassification
. Criterion. At this time, DIffS is researching the ,- _.., . ....
issue ~:ith the.objeCtive of reassessing this~. i ¯ " " -. ;    .-
tl~reshold, value. Until this.issue is resolved~ the ~, ’, " ~:                                   ~- ~ -¯
LUFT Task Force rec~ that a value of_ ’ .... -~ : ’ . ,
1,000.mg!kg ~TpH..be used to cl~asgify sOil. as a , ¯ ’ " ~ ~ . .. " ’

: hazardous waste until new criteria are set. []
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For ¯more information, contact Craig Wilson at
He State Water Resources Control Board, Post
Office Box 100, Sacramento, California 95812-
0100; phone: (9t6.)657-1108. B
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California Regional
Water QualiN Control
Board San Francisco
Bay Regio.nTesting

: Requirements for
¯ " Wetland Creation ,and-
.,- . pland Beneficial

The California Regional Water ..Quality Control
Board San Francisco Bay Region’s document
’ Sedimen~ Scree, ning Criteria and Testing Re-

. ~ quirements for Wetland Creation and Upland
" ’ Beneficial Reuseprorides testing requirement~

" for different dredge material disposaloptions.
¯ . Each disposal optionhas specific dredged mat~,"

riai testing requirements: Some testing’require-
ments are co .mmon to all disposal options. All,

projects are required t° complet~ the
requirements Contained in Public Notice

¯ " ~: ’.i. 92-7" Inter.m?-Testing Procedures for Eval, uat" ’ ’ ~ -. " ’ Dredged MaterialDisposal in SanFrands~o~Bay ’:~.
(USACOE/USEPA/SFBRWQCB/BCDC, .!992),.
except for the,biological testing. Additional
testing requirements fo~ each disposal opti0.n are
discussed below.

Wetlands Creation Cover
In addition to the standard requirements, the
following te.sts shall be part of the dredging
proje.cts for Wetlands C~eation CoTter material:.

.~ ¯ 10-day solid phase bioassay test (ASTM
¯ ’ Method E1367-90)~

¯ "- " 59
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~I Modified.Waste Extraction Test (WET) Definition of Dredged Material as Inert
procedure Title 22, Division 4.5, Chapter 11, Waste
Appendix II. . Dredgedimaterial will be considered inert waste

if the following criteria are met:
Wetlands Creation Noncover ......
A leach test-onthe dredged material shall also be1. It has contaminant Concentrations less than
part of the dredging projects proposed for Wet- those Iisted for Wetlands Creation Cover
lands Creation N0ncover material. The leach material and it passes the 10-day solid-phase
test employed shouid include procedures for biqassaytest;
leachate extraction .under reduced as well as
oxidized conditions, or .

, Class I!! ~Landfiil 2. It is within the concentrations for the
Dredged material for disposal at a Class TTT Wetlands Creation Noncover material, and it
landfill has to meet the testing requirements and passes the leach" test.
sediment screening ~riteria of the individual i
landfill. One acceptable testing pro. cedure is the-Definitions relating to Class I, TT, and ll-i landfills,
Regional Water Control Board’s Designated and inert waste are found in theCalifornia Code
LeVel Methodology. This methodology takes of Regulations, Title 23, Division 3, Chapter 15.
into donsideration the WET e~traCtable concen-
tration from the material and an attenuation For more information contact Karen Taberski;
factor.’ The procedure is site and material spe-..RegionalWaterQuali6j Control"Board, SanFran-
cific (se, e. Chapter 9). " cisco Bay Region, 2101 Webster Street, Suite 500,

Oakland California 94612; phone (510) 286-1346~.
Class II Landfill []
Dredged material proposed for disposal at a
Class TT landfill has to meet the testing require-
ments of the individual landfill. In general, if a.

’:materia!dails ,to b.eac.cepted..at-a Gl.ass,-T!I, ..-landfill
and is below the.concentrations of a hazardOus
waste, it is acceptable for disposal at a Class iI
landfill.

Class I Landfill
Dredged.material proposed for disposal at a
Class I landfill has to meet the testing require-
ments of the individual landfill. In general, if a
material contains concentrations greater than
those listed in Title 22, Section 66699(a), then the
material is hazardous and must be disposed of at
a-Class I facility.
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Regional
Water Quality Control

Central Valley
..   eg on es.!gnaTea ..

Leve!- MethodOlogy
The Regional Water (~uality. Control Board
~Central Valley Region’s Designated Level Meth-
odol~ogy for Waste Classification and Cte~nup
Level Determi’nation establishes a method for
clasSifying .wastes and determining the degree(to

¯ _ which a contaminatedsite should be cleaned.or
" to which remedial action is necessary. The .

. methodology d.efines the lower boundary of the
"designated waste", classification (Title 23, Calf-
fornia Code of Regulations, Division 3, Ch’apter
15 "Discharges of Wasteto Land") by est~ablish-
ing "Designated Levels.!’ ~These levels are.con~
centra_tions 0f waste constituentsabove w.hicha
waste is pres ~,umed to pose a threat to water
quality at the site being considered. Wastes
.classified as "designated waste" are reqt~ired to
ha~e Class II.containment. The Desigi~ated .
Levels can also be ~sed to determine ~e neces.-, ¯¯ "-: ..... ,’ Sity of cleanup or mitigative measuresfor.water
quality protection at sites with soil contamina-
tion.                                ’

Designated .Levels are ’Ime.asures Of the mini-
mum concentrations of waste constituents.
which,      accounting for environmental
attenu~ ation at the proposed site of discharge,
have the potential to cause the water, quality ,.
goals for the constituents to be equalled or ex-
Ceeded rn ground .and/or surface Waters .....
(Marshack, 1989). The designated levels are
based on water quality goals and environmental
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attenuation f~ictors. Water quality goals are concentrations are determined using the WET.
numerical p~rameters indicating the mandated -procedure from Title.22, Division 4.5, Chapter
water quality for the proposed site. In many 11, Appendix II of the CCR. The Totai-Desigv.
cases, the background water quaIity is appropri-hated Level is calculated for comparison With
ate for water, quality go-als. In other cases, sev- ¯total constituent concentrations at the site. The
eral water quality criteria and standards exist methods for Cietermining SolUble Designated
that are designed to protect a number of benefi~̄ Levels and. TotaI Designated Levels are given
cial uses. below:.

Environmental attenuation factors approximateSoluble Designated Levels
the degree of expected attenuationunder reason-
able worst-case conditions at the site. Several "
characteristics influence the environmental fate - Soluble "~- ~: .._a. Water x ".

Designated Qu,ali.~: Atten~ati~rdlOof a constituent: Depth to ground water, net|, Le~rel f6r a G~af.i...~ii
recharge, Characteristics of the vadose zone, C0nstit~ent of " " ."(mg/L.~

characteristics, topography, etc. At2 ’ :~ a Solid Waste
tenuation factors are ~derived using site and (mg/L o£WET extract) ......~.~...:..::v. ,.... .........

c_onstituent.specificinformation.. However, in
cases where resources may not Permit a detailedNOTE: The factor of 10 represents the dilutions
enwronmental fate analysis, a "generic" environ--caused by the WET procedure.
mental attenuation factor should be used. The
i’generic" environmental attenuation factor is Total Designated Level
based on the degree of natural water quality.- In addition to the water quality goal and envi-
protection, as seen in the following: ronmentai attenuation factor, the Total Desig-,

hated Level takes another ~actor into consider-
De~ree of Water Attenuation -at-i0n, the .leachability factor. The leachability

Quality Protection FactOr factor is equal to the total constituent concentra~
tion divided by the leachable COnstituent concen-

Ve.ry Low ~ 1 tration. . .
"" " Les~ than.Average~ " 1~0 ~ :

Very High* 1000

* also for constituents that are known to haveNOTE: The Leachable Constituent Concentra-
a much greater than average degree of. tion must be converted into mg/kg by multiply.-
environmental attenuation, ing by the dilution of the WET procedure.

Two types of Designated Levels exist, the
I In cases when information on the leachableSoluble Designated Level and the Total Desig- fraction ~s unavailable, the leachability factor

hated Level. The Soluble Designated Level is
! must be approximated.~ The recommended

compared with extractable concentrations of ’ ~ "generic" leachability factors, are:
contaminants in the solid waste. The extractable

! ~ Volatile Organics I fold Leachability Factor
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[] Organics--10 fold Leachability Factor posed by constituents Of a solid waste m an
[] Inorganics--100 f01d Leachability Factor unlined landfill or waste pile. Therefore, by

deriving site-specific DesignatedLevels for
Tl~teTotal.Designated Level for a constitu.ef~t i~.: constituents of.contaminated s;ils, the necessity ~

for cleanup or mitigative
measures for water quality
protection can be assessed:

For more information On the
Designated Level Methodol-
ogy,.contact Jon Marshack at
the Central Valley Regional

~ Water. Quality Control Board,
.... 3443 RoufierRoad, Suite A,

The Regional Water Quality Contro! Board Rancho Cordova, California 95827-3098;’phone:
;’    provides the following guidelines for comparing-(916) 255-3123. [] "

. Soluble Designated Level and Total Designat6d .
~~ ;" Level Results:

[] If the total concentration of a constituent
¯ of a solid waste equals or e~ceeds the Total
’ " ¯ Designated Level but the extractable .concen-

: tration of .the constituent does not exceed the
Soluble Designated Level, the waste should
not be classified as a "designated waste,,~
since it.is the extractable or Soluble constitu-
ent concentration that has the potential to
adversely impact water quality.

"’:-~’:~1 ""Ifthe~tot~it concentration of a constituent ’ "               ,

ii~:ii"I in a solid waste is less than ten times the
¯ .Soluble Designated Level for the constituent,

it would be unlikely for the extractable con-
stituent concentration from the WET to equal                                      "
or exceed the Soluble Designated. Level,

~:. ".. assuming sample homogeneity. " Therefore, "
~.~ -~. extraction testing would be unnecessary and
~!;! :.: .. the waste wo,,uld not be considered a "desig- ’
~ ~ .~i nated waste.

~i . ~ The threat to water quality posed by constituents

I
Ll"._. 0f a contaminated soil is similarto the threat
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U.S.-Environmental
Protection Agency "
Acid-Volatile Sulfide
Methodology., .., .

¯
The U.S. Eiavb:onmental Protection Agency is~
currently developing, a method01ogy for deter=
mining sediment criteria for divalent cationic

i. " met.al contaminants in anoxic sediments. The _
’ methodfocuses On the rble solid, phase sulfides
:",. " playhn controlling the bioavailability of toxic
:":.:. " metals. ’

:" EPA’s Acid Volatile Sulfide (AVS) method mea-
- sures the amount of reactive solid phase sulfideS.
. .:- " " ~ These sulfideS are available to bind with metals

..:.. such as nickel, zinc, cadmium, lead,:copper, and
,. .mercury.. Cold hydrochlori.c acid is added tO the
~ sample, causing the reactive solid,phasesulfides

to volatiliz~ and form hydrogen sulfide gas
¯ ., (H~S). The H~S is trapped and the amount of
.. sulfide is measured. The sulfidesthat vol, atilize
~ are called Acid Volatile Sulfides (AVS).

Th~ addition Of acid tothe Samplealso regults in’
the soiubilJzati6nof metals from less ~oluble -
sulfides. These metals are defined as Simulta-¯’ neously Extracted Metals (SEM).

.. . The relative amounts of AVS arid SEM are i_m-
portant in the predi,ction Of potential metal
bioavailability: If SEMs are found in excess of
the AVSs, the toxic metals in the sample are
potential!y.bioav~itab!e. On the other hand, if
AVSs are greater than SEMs, the toxic metal is
bound to. sulfide and is n0t-bioavailable. Most
freshwater and marine sediments contain high
enough AVS concentrations to have a significant

¯
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effect o.n the bioavailability of toxic metals.

It is anticipated that the methodology will be
used to define contaminated sediment according
to the following ratios:

SEM/AVS <1 Sediment Not Contaminated
SEM/AVS > 1 Sediment Potentially

Contaminated (other bind’
. ing factors may applyif
toxicity isnot 9bserved)

If sediment is determined to be contaminated, an
appropriate program strategy for contaminated
sediments must be followed. It should be not6d
that this method does not, yet .account for
bioaccumulation.

The AVS methodology is anticipatedto be pre;
sented to the Science Advisory Board (SAB) in
the’fall of 1994.. SAB. is a senior scientific panel
of nationally recognized expertsEPA employs to
revieW new scientific approaqhes. In addition to
the current AVS methodology, a secondary
factor retatingto the organi.’c carbon concentra-
ti0n in Sediment is being incorporated.

For more information; contact Mary Reiley at the
Environmental,Protec~on..Agency, Office of
Science and Technology, 400 M street; s.v~.,
#4304, Washington, DC 20460; ~hone: (202)
260~9456. ~1
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Historical Tributyltin’
Data

Tributyltin (TBT), an anti-f0u!ing paint ~or boats,
is a widespread contaminant of marine and ~fresh
water habitats in California. Once TBT enters
the water, it has been foUnd to accumulate in

.~ " .. sediments. Once in the sediments, TBTd~grades
:~ to dibutyltin (DBT) and monobutyltin (MBT).
?. Currently no sediment criteria exist for TBT.
;~ HOwever, some accumulated data can be used to
?.: . assess ranges of concentrations. These data are
~: listed in Table 6 ~.(on page 74) and are explained

In 1986, the State Water Resources Control
Board’s Priority. Chemical program conducfed a
water and sediment sampling project. Samples
were collected from. San Diego Bay to asfar
n6rth as Crescent City, California and in the
Sacramento-SanJoaquin Delta. Sites were se-
lected both within and away from high-density
pleasure and fishing craft areas in order to show
a potential gradientof TBT use.
¯ In 1986-87, the U.S. Navy studied total. buty! tin

concentrations in 15 harbors. The sample sites
were separated into naval, commercial, and

In 1992, the U.S. Army Corps of Engineers
sampled sediments near Alcatraz, California in
an attempt to determine reference or back-
ground concentrations of several constitu4nts in
thearea. Five separate sample sites were se-
lected.

Canada is the only COUntry outside of the U.SI
known to have reported data on TBT concentra-
ti0ns in sediment. In 1982, a study of TBT con-
centrations in =the water and sediment of lakes,
rivers, and harbors Of Ontario was conducted.
Samples were collected from 24 sites. ~!
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Table 6--Butyltin Historical ¯Sediment Data

S~ud~ Sample si~e TBT DBT MBT To~al BT

(ppb, dry weight)
¯

SWRCB CA Coastal and Delta 0.23-23 0.26-27 0.36-60 N.A.
Waters

~ U.S. Navy Mare Island ¯ , N. A. N. A .~ N. A. N.A.

N~v~l N.A. N .A. N.A. 4.6

commercial "N .A. N.A. N .A. 4.7

~
.,

Ecological Habitat N.A. N.A. N.A: 3.5

San Diego N.A. N.A. N.A. N.A.

Naval N. A ¯ N. A ¯ N ¯ A. 87

commercial N. A. N ~ A. N. A. 178
¯

Ecological Habitat N. A. N. A. N. A. 9.1

U.S.’Army Batt~lle, Jan 92 N.D.- o.6 1.0 N.A.
Corps of
Engineers

Battelle, Jun 92 N.D. N.D. I.i N.A.

Battelle, Sept 92 N.D. N.D. N.D. N.A.

Oakland berths 7, 8, <i.i ¯ <I.I <i.I N.A.
’ 9 & 25

Port of SF Berth 35E <1.3 <1.3 <1-3’ N.A.

Canada ontario 30-540 9~350 ~ 14-580 N.A.

Legend:

I~.A. -- Not Available
N.D. ~ Not Detected
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